Abstract: (1) Background: Most of the existing studies focus on the evaluation of technology finance; the relationship between technology finance and technology innovation. But there are few studies on the development of technology finance and the quality of economic development in our country; (2) Methods: Based on the panel data of 30 provinces in China, this paper constructs an index system to measure the development of technology finance through the improved entropy method, and tests the spatial correlation of the development of technology finance in China by Moran'I index. According to the test results, this paper constructs a spatial econometric model to empirically analyze the promoting effect of scientific, technological and financial development on high-quality economic development, and analyzes its promoting effect in different regions and different time periods; (3) Results: The results show that the quality of China's economic growth is spatially dependent, and the development of science, technology and finance can significantly promote the quality economic development in China. And the promotion coefficient of the central region is the largest, as well as the coefficient of the eastern region is the smallest. The promotion coefficient was small and not significant before 2015, and was significantly positive after 2015; (4) Conclusions: this paper puts forward the corresponding policy recommendations according to the research results.
Introduction
General Secretary Xi Jinping pointed out in the report of the 19th CPC National Congress: "China's economy has changed from the stage of high-speed growth to the stage of high-quality development." In order to promote high-quality economic development, we must vigorously implement innovation-driven development and give full play to the supporting and leading role of scientific and technological innovation in the high-quality development. At present, science, technology and economy are being deeply integrated. Under the condition of innovation-driven, high-quality integration development is the new direction of China's current development. Currently, the major developed countries in the world have solid foundation research, continue to increase investment in scientific and technological innovation, develop new energy and other emerging industries, and seize the commanding heights of international economic technology. Scientific and technological innovation is becoming a new advantage for all countries to enhance their international competitiveness. In the complex environment such as the rapid development of knowledge economy and trade war, it is all the more necessary for our country to rely on innovation to drive development, and it is also an important embodiment of national comprehensive competitiveness and social productive forces. The world economic environment is changing rapidly, economic growth theory, R&D endogenous economic growth theory,etc. It lays a theoretical foundation for the study of this paper.
Combing domestic and foreign literature, the research on technology finance is mainly divided into the following aspects:
Firstly, the research on the construction of technology financial system. Li Wensen et al. (2014) used the wide-caliber and multi-dimensional technology financial statistics system for the first time, which was tested by the parallel measure of total scale and structure information. Wang Jifa et al. Thirdly, the research on the role of technology finance and technology innovation. Most foreign scholars believe that the capital market suppresses the development of scientific and technological innovation, but the tendency of financial policy can promote the development of innovation and economic growth (Lina Sonne,2012), and its venture capital has greatly promoted the growth of hightech enterprises (Hyytinena& Toivanen,2005) . Su Ying (2019) found that there is a dynamic cooperative evolution relationship between technological innovation and technological finance in China by using the degree of cooperation in time series coupling. Zhang Jiangpeng (2019) established the index system, using the synergy model to calculate ,the rusults show that the southeast cooperation is the best, the northeast and northwest are non-cooperative, and the development level is the lowest. Furthermore, the index system of influencing factors of coordination degree of composite system is established. By using the spatial econometric model, it is found that the support of scientific and technological innovation, the return of capital market, the intensity of financial expenditure on technology and the competitiveness of high-tech market have positive feedback effect on the degree of cooperation of regional compound system. Above all, scholars have conducted theoretical and empirical studies on the relationship between financial development and the real economy, as well as the relationship between scientific and technological finance, technological innovation, technological investment and real economic growth.
In recent years, more and more scholars have begun to explore the impact of the integration of financial development and scientific and technological innovation on the growth of the real economy.
Duan Jie and Sun Mingxu (2017) introduced negative entropy flow to establish three inter-system coupling system models in closed and open system environments, respectively. Based on the dynamic adaptability of BP artificial neural network, this paper makes an empirical analysis on the dynamic influence factors of coupling system, and finds out the factors that have important influence on the coupling system of high-tech industry, traditional industry and regional economy. Based on the IS-LM model, He Hongqing (2018) concluded that there is a strong correlation between technology finance and high-quality economic development. Other scholars use grey relational analysis to construct the evaluation model of coupling coordination degree between technological innovation and high-quality economic development, and find that technological innovation plays a significant role in promoting green coordinated development (Ding Tao et al., 2018) . On the whole, the provinces have initially achieved good and coordinated development, but there are regional differences, especially the increasing trend of differences between central and western provinces and cities (Huajian and Hu Jinxin, 2019). The correlation effect between banking-high-tech industry collaborative agglomeration and regional economic growth is obvious, the insurance industry is also strong, but the securities industry is not obvious (Lu Yajuan, Liu Hua, 2018). Liu Siming et al. (2019) compiled the innovation driving force index based on the data of 40 major countries from 2009 to 2016. The study found that both technological innovation index and institutional innovation index have a significant positive effect on total factor productivity. Moreover, the innovation driving force index of developed countries is obviously high, and the construction of institutional innovation in China obviously lags behind the level of scientific and technological innovation.
In summary, the existing research provides a theoretical basis and train of thought for this topic.
However, most of them ignore the impact of the integration of financial development and scientific and technological innovation on real economic growth, and do not bring them into the research framework of real economic growth at the same time. And most of the existing studies are measured by a single index system, but in fact, economic phenomena have spatial dependence, the above related studies have ignored the spatial characteristics of economic variables.
Therefore, this paper examines the spatial correlation between the development level of science, technology and finance and the quality of economic growth in various provinces and cities.
The effect of technology finance on the quality of economic growth
Economic development requires not only quantitative growth, but also qualitative improvement.
By promoting scientific and technological innovation and transforming it into the driving force of economic development, technology finance ultimately optimizes the economic structure (Huajian et al., 2019). Based on the long tail theory and knowledge spillover theory, this paper expounds the internal mechanism and transmission mechanism of the integration of finance and technological innovation affecting economic quality from the intra-regional and interregional level.
The formation mechanism of long tail effect in the region
According to the long tail theory, the cumulative result of the tail market with small demand at both ends of the normal curve and large differentiation is greater than that at the head of the normal curve. The innovation of financial technology within the region can promote the high-quality development of the economy by promoting the growth of the tail market. Traditional financial service models often devote limited resources and energy to a small number of high-end customers, so they ignore the value of the long tail market. However, with the emergence of technology finance, it has solved the previous service difficulties and relied on the underlying technological innovations such as big data, cloud computing and block chain to provide tool channels for inclusive financial services. system, realizes the optimal allocation, and improves the efficiency of scientific and technological innovation.
In addition, in the integration with financial development, scientific and technological innovation can effectively promote the innovation of financial products, financial services, and tools, so as to better serve scientific and technological enterprises, broaden financing channels, and reduce financing costs. Effectively squeeze out the profit space, so as to optimize and upgrade the capacity structure, and create a new growth point for the real economy.
Transmission mechanism of interregional spatial knowledge spillover effect
Knowledge spillover theory refers to the unconscious process of knowledge exchange and dissemination between geographical locations, that is, spatial knowledge spillover. Among regions, there are two main ways for the integration of finance and scientific and technological innovation to promote high-quality economic development under the effect of spatial knowledge spillover:
The first is the network effect: the integration of finance and scientific and technological Based on the IS-LM model, the macro effect analysis of technology finance promoting economic growth can be seen in figure 1 below.As financial institutions increase their investment in financing for technology enterprises, the innovation achievements and benefits of enterprises continue to increase, and then the scale continues to expand, and the IS curve moves to the right from IS1 to IS2,.
Therefore, the intersection of IS curve and LM curve has changed from E1 to E2. As a result, interest rates rose from i1 to i2, resulting in an increase in the cost of scientific and technological innovation.
In this case, enterprises seek new financing models, promote continuous innovation in the financial Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 August 2019 doi:10.20944/preprints201908.0281.v1 market, and financial institutions innovate financial products and financial instruments to provide financing for enterprises. With the increase in the supply of scientific and technological financial products and tools, the LM curve is flat, moving from LM1 to the intersection of LM2,IS and LM curve from E2 to E3, thus the interest rate drops from i2 to i3, and the cost of scientific and technological innovation decreases. Therefore, to stimulate scientific and technological innovation in the market continues to increase, the final national income from Y1 to Y2, to achieve economic growth.
Figure 1. curve of economic growth promoted by technology financial innovation
However, from the perspective of risk supervision, driven by interests, the rapid development of financial technology and constantly updated financial products have an impact on the existing regulatory framework and the financial sector, and high-risk financial instruments are easy to regulate arbitrage. Induce systemic financial risks, technology finance has a reverse inhibitory effect on the quality of economic growth. Under the promotion of macro policy, there is a speculative phenomenon that some enterprises carry out informal financing by exaggerating scale effect, which eventually leads enterprises to fall into the debt repayment dilemma of " robbing Peter to pay Paul ", and the capital chain is broken. The formation of non-performing assets of financial institutions.
In addition, the asymmetry of information makes it difficult for financial institutions to grasp the core production information and market dynamics of enterprises, and is unable to accurately and timely evaluate the quality of assets, profitability and technological competitiveness of enterprises.
Therefore, it is wrong to allocate financial resources to enterprises with backward technology and poor market prospects, so as to increase the potential risk of technology loans. In this case, the output benefit of the investors gradually decreases, resulting in the shrinkage of scientific and technological innovation, and with the increase of the risk of investment and financing of technology finance, so it directly leads to a large number of funds to withdraw from the field of scientific and technological innovation, which directly affects the quality of economic growth. At the same time, regulatory technology (Reg Tech) is also corresponding birth, to make up for the lack of traditional financial regulatory coverage and other problems, as a whole, the current financial technology innovation to promote total factor productivity is far greater than its inhibitory effect. From above, technology finance are closely related to the quality of economic growth.In order to promote the high-quality development of the economy, it is necessary to speed up the integration of technology finance, improve the efficiency of financial support for the development of technology and the transformation of achievements, and promote the development of high-tech industries in order to make the economy move towards a higher level of quality.
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Models and variables

Model setting and Test
Spatial autocorrelation test
The spatial correlation test can be used to study the spatial distribution of a space unit and its surrounding units. The most widely used method is the Moran's I index, which is calculated as shown in Equation 1. Table 1 . From the results in Table 1 , it can be seen that the Moran index of total factor productivity is positive and passed the 5% significance level test, which indicates that the total factor productivity of 30 provinces in China has a significant positive correlation in spatial distribution. . The Moran index for the development of technology finance is positive and has passed the 5% significance level test, which indicates that the development of technology finance in 30 provinces in China has a significant positive correlation in spatial distribution, and the Moran index of technology finance development has gradually increased from 2011 to 2017. This shows that with the continuous deepening of market economic system reform, the barriers in various regions of China are constantly being eliminated, and economic exchanges and links are increasingly close. As a result, the spillover of the space of technology finance is in a state of continuous strengthening. Therefore, it is more appropriate to use the spatial measurement model to study the relationship between the development level of China's technology finance and total factor production than the traditional measurement method.
Models
Firstly, in order to investigate the impact of technology finance on the quality of economic growth, this paper builds a panel data model without spatial effects based on panel data of 30 provinces and cities in China from 2011 to 2017.  is the residual.
In order to comprehensively examine the impact of China's provincial technology finance development on total factor productivity, according to different ways of spatial correlation of observations, it can be divided into spatial lag model (SAR), spatial error model (SEM) and spatial dubin model (SDM).Since it is impossible to determine in advance which model can fit more effectively, it is usually necessary to pass the Lagrangian factor (LM) test, the test results are shown in Table 2 . From the results in Table 2 , LM-error is not significant at the 5% significance level, and the spatial lag model should be used. Therefore, the construction model of this paper is shown in Equation 3. 
In At present, the most commonly used spatial weights are leading distance matrix, geographical distance matrix and economic distance matrix. Because regional production activities are affected by some non-geographic factors, it is not comprehensive to consider only the spatial weight matrix of geographical location. Therefore, this paper constructs an economic distance spatial weight matrix from an economic perspective. It refers to the difference in the ability of the region to develop due to the differences in the regional economic base. The economic base distance weight matrix can be expressed as:
W is the geographical weight matrix. i Y is the per capita GDP. Y is the total per capita GDP. In this paper, first calculates the economic distance from 2011 to 2017 ， after weighting the average, than standardize it, set the results to the economic weight distance.
Variables
Explanatory variables
More scholars choose total factor productivity to measure the quality of economic growth (Mei L. & Chen Z.2016.Liu Siming et al.2019), empirical evidence also demonstrates that total factor productivity is a key determinant of high-quality economic development. This article also refers to the above scholars, using the total factor productivity of each region to measure the quality of regional economic development. Among the methods for measuring total factor productivity, Solow's residual method is one of the most used methods. This paper also uses this method to measure the total factor productivity of each region in 2011-2017. Among them, the output and capital stock are adjusted to the actual value based on the year 2000. Under the assumption that the scale returns are constant, the Cobb-Douglas production function is used to measure, and the model is expressed as: , Y represents the total output, K represents the capital stock, L represents labor input, A represents total factor productivity, α is capital output elasticity, i is the region, and t is time. The total factor productivity of each province in different periods is expressed as: (6) This paper uses regional real GDP to measure regional output. The GDP index is flattened by nominal GDP, which is converted into real GDP value expressed by the constant price of the base year. Labor input is expressed by the number of employees in all provinces. The capital stock is estimated by the internationally accepted perpetual inventory method. This paper refers to the calculation results of Zhang Jun (2004) , and sets the base period to 2000. The same method is used to estimate the data after 2000. The specific formula is:
Among them, is the capital stock of the t-year in i province, is the investment in the tyear of i province.
is the economic depreciation rate. The main indicators are calculated as follows: Most of the existing studies use total capital formation or total fixed capital formation to represent the current year's investment. The "fixed capital formation total" published in the statistical yearbook can be regarded as an investment indicator without deduction of depreciation. Therefore, the investment indicator used in the current year is the total amount of fixed capital formation and is considered to be a reasonable indicator for measuring the investment I in the current year. In the calculation of this indicator, it is necessary to use the fixed asset investment price index published in the China Statistical Yearbook to reduce the investment for each year and convert it into the actual value expressed in the constant price of the base year 2000. 2017), from the four aspects of technology financial resources, technology financial investment, technology financial output and technology financial marketization, we build a scientific and technology financial index to measure the development of regional technology finance in China. Among them technology financial resources are divided into two parts,the number of people and the number of R&D institutions. The investment in technology finance is divided into R&D investment and financial loan investment, which are measured by R&D investment intensity and technology financial loans respectively. The output of technology finance is divided into paper output and patent output, which are measured by the number of scientific papers and patent grants respectively. The marketization of technology finance is divided into three parts: technology market, new product income and hightech industry. They are measured by the turnover of technology market, the income of new products in the proportion of main business income and the export volume of high-tech industries. Because the technical market turnover is inconsistent before and after 2011, the sample interval of this paper is set to 2011-2017. The data comes from China Statistical Yearbook and China Technology Statistical Yearbook.
The methods for determining weights include subjective weighting evaluation method and objective weighting evaluation method. The subjective empowerment method lacks the objectivity of judgment and relies on subjective judgment, therefore, this paper uses the entropy method in the objective weighting method. In order to compare the results between different years, we draw on Yang Li and Sun Zhixuan (2015) method, using the improved entropy method, adding time variables to make the analysis results more rational. The specific method is as follows. 

Among them, i represents the indicator, j is the province, and k represents the year. This paper calculates the status of technology financial development in each region according to the weight of each indicator. The specific index selection and weight setting are shown in Table 3 . Multiply the weights of the indicators calculated in Table 3 by the values of the standardized obtain the sum of the technology financial indexes of each province. According to the division of China, 30 provinces are divided into the eastern, central and western regions. 
Control variable
In order to avoid deviations in the estimation results due to the absence of other variables, this paper adds other control variables that affect total factor productivity in the model. Referring to the results of previous scholars' research, this paper introduces foreign trade dependence (Open), which is calculated by multiplying the annual import and export of each region by the average exchange rate of the year and dividing by the GDP of each region. Communication facility (Com), which is measured by the ratio of mobile phones to the total population. Industrial structure (Indu), considering that the tertiary industry is the main source of economic growth, this paper uses the added value of the tertiary industry to account for the proportion of the total output value to reflect the industrial structure. Human capital (HC), technological reform and innovation require human capital to achieve, and the professional skills, experience and knowledge quality of human capital have a significant role in promoting economic growth. his paper uses the average number of college students per 100,000 population and logarithmize it to measure human capital.
Empirical research
The results of full sample regression
In the processing of traditional cross-section data and panel data models, it is assumed that there are spatial homogeneity and spatial independence of sample observations between different regions, often ignore the differences between interactions and spatial structures between different regions. But for the spatial panel data model, after determining the spatial dependence, it is necessary to judge its reasonable spatial econometric model. In the selection of the spatial measurement model of the panel data, it is necessary to determine whether it is a fixed effect or a random effect. In this paper, under the condition of neglecting space factors, the Hausman test value is 12.2658, and the P value is 0.0313, which passes the test at the 5% significance level, the assumption that individual effects are independent of explanatory variables is rejected and a fixed effect model should be used. And only when the random sampling of a large number of individuals is large, the sample can be regarded as a judgment of the overall relationship, and the random effect model can be selected. However, this paper analyzes 30 regions in China, with fewer individuals, so it is more appropriate to consider individual effects as fixed effects.
First, OLS estimation is performed on the original sample without considering spatial factors. The estimated results are shown in Table 4 . It was found that technology finance can significantly promote the growth of total factor productivity with a coefficient of 0.2838. Secondly, under the condition of considering spatial factors, the spatial measurement model can be divided into two kinds of non-observation effects of space effect and time effect according to fixed effects, and its effects are divided into spatial fixed effect (sF) ,time fixed effect (tF), and space time double fixed effect (stF). This paper constructs a spatial lag model for the three types of effects, and the regression results of the model are shown in Table 4 . The results show that the LogL value of the regression of the spatial effect is larger than that of the ordinary OLS regression, that is, the regression result considering the spatial factor is more significant than the ordinary regression. This shows that for China as a whole, the impact of technology finance on TFP has a spatial effect, and the general regression results cannot accurately show this relationship. Then compare the different fixed effects, comprehensive consideration the value of 2 AdjR and LogL. Although the LogL of the regression result under the time fixed effect is not the largest, the 2 AdjR value is much larger than other models, so this paper selects this fixed model for analysis. Finally, analysis the results under the time fixed effect, the spatial coefficient is found to be significantly positive, indicating that the provincial economic development quality level has significant spatial dependence,that is to say, the level of economic development quality of neighboring provinces is relatively high, so the quality level of economic development of the province will be higher. On the contrary, the economic quality of neighboring provinces is relatively low, and the province's economic quality is also low. The coefficient of development of technology finance is 0.2783, which is significantly positive. It shows that under the whole sample, China's technology finance has a significant promoting effect on the high-quality development of the economy. 
Subsample regression
On the basis of the whole sample, this paper divides 30 provinces into the eastern, central and western regions, and examines the impact of technology finance on total factor productivity in different regions, and staged regression to examine the impact differences at different time periods. The regression results are shown in Table 6 . The time-fixed effect was selected in both the eastern and western regions，in the central region, both the double fixed effect and the LogL were larger than those under the time fixed effect. Therefore, the central region selected the results of the double fixed effect for analysis. Time-fixed effects were used in time-separated regression, and the regression results are shown in Table 5 . According to the estimation results in Table 5 , it is found that the regression coefficients of technology finance in the eastern, central and western regions are all positive, indicating that they all have a significant effect on total factor productivity. Among them, the central region has the largest coefficient and the eastern region has the smallest. The reason is that the average level of economic development in the eastern region is relatively high, and the level of development of technology finance is much higher than the national average. Compared with the central region and the western region, its resource allocation is perfect and in a relatively saturated state. Therefore, the promotion of technology finance to its economic development quality is not as obvious as that in the central region and the western region. However, compared with other indicators of export, communication, industrial structure and human capital, the coefficient value of technology finance is only lower than the industrial structure, and it can still greatly promote the quality of economic development in the eastern region. The central region's technology financial coefficient has the largest value of 2.1893. At present, the resources and markets for the development of technology finance in the central region are relatively complete, there is a certain technology financial base, and the mechanisms for the transformation of technology financial achievements and marketization are relatively mature. Therefore, it is currently possible for the central region to improve its technological development level to promote its economic development quality. Compared with other variables, the development of technology finance is also the biggest factor to promote its economic development. In the western region, due to the low level of development of technology finance, the resources and equipment for the development of technology finance are insufficient, the mechanism for the transformation of technology financial achievements and marketization is relatively weak, and it is still in the stage of technological development and market construction, so its promotion effect on the economy is not as good as that in the central region. However, compared with other factors, the largest coefficient is technology finance and it is the biggest factor in promoting the development of the western region. In addition, unlike the eastern and central regions, for the western region, communication can also greatly promote the quality of its economic development. This also shows that the current development of the western region is relatively backward and still in the stage of infrastructure construction. There is need for government support, and the completion of its infrastructure will enable further development.
In the time-phase regression, the technology economy at this stage in 2011-2014 can promote the quality of economic development, but its promotion effect is not significant, and the corresponding coefficient is relatively small. However, after 2015, technology finance has been able to significantly promote the quality of economic development at the 1% level, and the coefficient is higher at 0.4964. I think it is because China proposed the "Made in China 2025" plan in 2015, and plans to comprehensively improve the quality of China's manufacturing industry, and strive to be the first in advanced manufacturing areas such as high-tech equipment. After that, China has continuously paid attention to the adjustment of industrial structure and the cultivation of human capital. The development of technology financial resources has been rapid, and the market system has gradually improved，its own development has also played a strong role in promoting the improvement of the quality of economic development.
Conclusion and suggestion
This paper constructs the technological financial evaluation index system and uses the modified entropy weight method to measure the development of technology finance in 30 inter-provincial regions of China. Through the use of spatial econometric regression model to study the impact of the development of technology finance on the quality of China's economic development, finally, subsample regression is performed by sample and time segments. The study found that: First, the degree of development of technology finance in different regions of China is different. The eastern technology finance has the highest degree of development, followed by the central region and the lowest in the west. The polarization between the eastern region and the central and western regions is severe and the imbalance is relatively large. Second, the development of technology finance can significantly promote the quality of China's economic development, and the quality level of economic development in China's provinces has significant spatial dependence. The quality of economic development in neighboring provinces can have a positive impact on the province. Third, the subregional regression found that technology finance can significantly promote the quality of economic growth in all three regions. Among them, the central region has the largest promotion effect, followed by the western region and the eastern region is the smallest. Time-lapse regression found that before 2015, the promotion coefficient of technology finance to economic development quality was small and insignificant, and in 2015, it could significantly promote the quality of economic growth, and the coefficient was larger. Based on the above conclusions, this paper proposes the following policy recommendations.
First, we must continue to steadily improve the development level of China's technology finance. To achieve high-quality economic development is inseparable from innovation-driven, and technology finance, as a deep integration of technological innovation and finance, can promote R&D and innovation, improve economic efficiency, and promote the quality of China's economic development. Therefore, it is necessary to improve the market transformation system of technology finance, improve the market transformation mechanism, promote the innovation of financial products and financial services such as intellectual property pledge loans, investment and loan linkages, and promote financial institutions to develop new products to better serve the development of technology finance. Second, strengthen economic exchanges between regions at different levels of development. High-quality economic development is not a special case, but a global and overall development. Therefore, it is necessary to strengthen economic exchanges between regions at different levels of development, give full play to the radiation effects of the region, integrate resources across different development regions, and construct an innovation community. Let some regions with better technological development drive other cities through space spillover effects, sharing excellent financial products and financial services, and reasonably improve the degree of exchange and sharing of production technology and knowledge between regions, and promote the efficient flow of innovative talents.
Third, increase support for underdeveloped regions.Since the development foundation of technology finance has the characteristics of spatial spillover, the government should fully consider the spatial connection and interaction of the development of technology finance between cities when formulating policies, ensuring equalization of basic economic development conditions, focusing on the rational distribution of technology financial allocation among regions, focusing on supporting the pace of construction of technology industries in the central and western regions of China, promote the improvement of infrastructure and human capital in the central and western regions, and improve the basic conditions for the development of the central and western regions, so as to promote the rapid development of technology and finance in the central and western regions.
Fourth, establish an intermediary platform for technological financial services. The establishment of intermediary platform plays an important role in solving the financing problems of enterprises, promoting the marketization of technological achievements, cultivating and developing strategic new industries. Driven by this platform, it can accelerate the breaking down of regional barriers, promote the spillover effect of technology financial development, and give full play to the promoting effect of its development on the quality of economic growth. At the same time, the technology financial service platform can also supervise the implementation of regional technology financial policies, so that technology finance can better serve the economic growth of our country.
